Status and progress in on-line spectrometric monitoring and control of plant nutrient solutions.
Biotronics has been involved, under NASA sponsorship, in a wide ranging research and development program for instrumentation used in the monitoring and control of controlled environment agriculture. This program has embraced both chemical monitoring of plant nutrient solutions as well as microbiological monitoring of bacteria and fungi in these same solutions. This paper emphasizes the microbiological monitoring aspects of this program. In contrast to traditional methods of microbiological analysis based on culturing, staining and microscopic observation, the development described here is based on spectroscopic measurements, more specifically spectral fluorometry. The rationale, objectives, analytical methods and new instrumentation employed in the development of an on-line microbiological analyzer (MBA) are presented in some detail. Finally, the signal processing/pattern recognition methods used to evaluate the spectral data and produce estimates of microbial populations are described along with experimental test results to conclude the paper.